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Initial management of patients suspected of having a
perforated peptic ulcer (PPU) includes instituting intrave-
nous fluids, taking blood for appropriate laboratory stud-
ies and inserting a nasogastric tube to empty the stomach.
These measures should be started before radiographic
studies are begun. In approximately 70% of patients with
PPU, plain, erect X-ray of the abdomen or chest shows
free gas under the diaphragm. Intravenous antibiotics
should be given once the diagnosis is substantiated. As
soon as the patient’s condition has stabilized, subsequent
choice of therapy becomes more controversial.
Non-operative treatment of PPU has not been widely
accepted because of occasional tragic deaths caused
by continued leakage from the perforation, or from
perforation of the colon leading to faecal peritonitis.
Despite excellent results attained with non-operative
management with the use of Gastrografin (meglumine
diatrizoate) (Shering AG, Berlin, Germany) on select
patients, this management has never become popular.
The reasons include: 1) time required to complete the
contrast study, 2) the need for cooperation from the
radiology department at irregular hours, and 3) the ease
and speed of subsequent operative closure of the
perforation.
Non-operative treatment was focused on by a
randomized, controlled, trial conducted in Hong Kong
on 83 patients with PPU, about half of whom were
assigned to non-operative management.1 After 12 hours,
28% of patients treated conservatively showed no clini-
cal improvement and subsequently underwent operative
repair. Overall mortality rates in the two groups of
patients were similar and there was no significant
difference in morbidity rates. Hospital stay was 35%
longer in the group treated conservatively, and response
to conservative therapy in patients over 70 years of age
was much lower than in patients under 40 years of age.
This result is disappointing, as it is in the elderly patients
that operative treatment carries a higher risk. Repeated
assessment and close monitoring are part of the manage-
ment protocol of non-operative treatment, thus, a greater
amount of resources were required. For this reason, the
routine use of non-operative management for PPU has
not been adopted by most medical centres.
Laparotomy and patch repair was the most commonly
performed operation for perforated duodenal ulcers (DUs)
before the early 1980s.2 Long-term follow-up of patients
with omental patch closure or other forms of plication of
a perforated DU in older published studies have revealed
that this operation alone is far from ideal. A review of the
medical literature by Morran and Carter on the results of
simple closure of duodenal perforation published in the
late 1960s and the 1970s showed that further surgery
and/or complication rates ranged from 24% to 69%.3
The poor results were related to the fact that there was
no effective medical treatment to heal peptic ulcers after
the repair.
The concept of immediate, definitive ulcer surgery to
treat PPU was applied as early as the 1900s.2 Truncal
vagotomy and pyloroplasty, subtotal gastrectomy, trun-
cal vagotomy and hemigastrectomy all had advantages
for perforated DUs. The threshold for performing defini-
tive surgery using partial gastrectomy to treat perforated
gastric ulcers should be lower, as these ulcers can be
malignant. An attempt should be made to determine the
type of benign gastric ulcer as defined by Johnson.4
Perforated juxtapyloric gastric ulcers and pyloric ulcers
are pathologically similar to perforated DUs and are best
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treated as such. If simple repair is selected for the treat-
ment of perforated gastric ulcer because of the patient’s
condition, a full-thickness four-quadrant biopsy of the
ulcer should be performed. Even if it fails to show
carcinoma, follow-up studies by gastroscopy are essen-
tial because of the possibility of false negative results.
Highly selective vagotomy was used for perforated
DU soon after its introduction in elective ulcer surgery
because it is safe and definitive, with few side-effects.
Both non-randomized and randomized studies have
shown the safety of highly selective vagotomy, the
absence of postoperative gastrointestinal sequelae, and
the low rate of recurrent ulcers. Highly selective vagotomy
was the operation of choice in medically fit patients with
perforation of chronic DUs and in some patients with
perforation of acute DUs in the 1980s.5,6 Nonetheless,
even the strongest advocate for immediate, definitive
ulcer surgery for PPU at that time would agree that simple
repair is indicated in patients who were at high risk for
surgery, due to major concurrent medical illness or
shock, in patients who have heavy bacterial contamina-
tion of the peritoneal cavity because of delay in surgery
or when a surgeon experienced in ulcer surgery is not
available.
A major development swings the pendulum from
immediate definitive ulcer surgery for PPU back to the
more conservative patch repair. The recent rediscovery
of the role of Helicobacter pylori in peptic ulcer has
revolutionized the therapeutic approach to uncompli-
cated peptic ulcer disease. Eradication of H. pylori heals
most uncomplicated peptic ulcers and prevents relapse.
In bleeding peptic ulcers, a short course of antibiotics
eradicating H. pylori is as efficacious as maintenance
acid-reducing medication in preventing recurrent ulcer
haemorrhage.7 Eradication of H. pylori is now part of the
standard treatment for uncomplicated and bleeding
peptic ulcers. With the recent advances in anti-ulcer
medical therapy, fewer surgeons have acquired sufficient
expertise in performing definitive ulcer surgery at the
time of acute emergency. Moreover, because PPUs are
often an “out of hours” emergency, a simple life-saving
procedure such as omental patch repair becomes
an attractive option. It remains to be proven that good
long-term results can be achieved in patients after omental
patch repair for PPU with either eradication of H. pylori
or with maintenance antacids.
There is a high rate of H. pylori colonization in
patients with perforated DU. Although there is a lower
rate of H. pylori infection in patients with perforated
gastric ulcers, there is a higher association of perforated
gastric ulcers with long-term use of non-steroidal anti-
inflammatory drugs (NSAIDs), especially in the elderly.
Randomized, controlled, trials have shown that eradica-
tion of H. pylori significantly prevents ulcer recurrence
in patients with H. pylori-associated perforated DU.8
The same can probably be said for H. pylori-associated
perforated gastric ulcer as such treatment has been
shown to be as effective as maintenance acid reduction
medication in preventing recurrence in uncomplicated
and bleeding peptic ulcers.7 Thus, it is logical to
recommend a simple patch repair at the time of acute
emergency during the ulcer perforation and to
subsequently eradicate H. pylori to prevent recurrence.
In patients who are not H. pylori infected but have
NSAID-associated PPUs, it is logical to recommend a
simple repair of the perforation followed by acid-reduc-
tion medication, and to stop NSAID administration if
possible. If NSAIDs cannot be stopped, or if the ulcer fails
to heal or recurs after healing, maintenance acid-reduc-
tion medication or definitive ulcer surgery can be
considered. In non-H. pylori and non-NSAID related
perforated ulcers,5 simple repair followed by acid-reduc-
tion medication to heal the ulcer seems to be a good
option. If the ulcer recurs, maintenance acid-reduction
medication or definitive surgery can be offered. In short,
based on the evidence available, it appears that the most
logical approach to management of a patient with PPU at
the time of emergency is to repair the perforation.
Subsequently, medications can be used to heal the ulcer
and to prevent recurrence. Definitive ulcer surgery is
indicated only in the very few patients whose ulcers are
symptomatic and in those who refuse long-term drug
medication.
The recent rapid development in laparoscopic
surgery has further complicated the issue of the best
approach for the management of  PPU. PPU is a condition
in which laparoscopic repair is an attractive option. Not
only are the site and pathology of the perforation identified,
the procedure also allows closure of the perforation and
adequate peritoneal lavage, just like in open repair, but
without a large upper abdominal incision.
Laparoscopic techniques for PPU have evolved in
the past few years, with the development of both sutured
and sutureless techniques.9,10 Non-randomized and
randomized studies suggest that laparoscopic repair
is feasible, efficacious and safe, and with evidence of
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a reduction in wound pain.9–11 Nonetheless, not
all patients are suitable for laparoscopic repair.
Contraindications include complicated ulcers that
require definitive ulcer surgery, e.g., perforated stomal
ulcers, associated bleeding ulcers and patients who are
unsuitable for laparoscopic procedures (previous
operations, serious associated cardiopulmonary diseases
or patient refusal). Our study also suggests that patients
with a large perforation and low scores on the Acute
Physiology and Chronic Health Evaluation II (APACHE II)
should not be chosen for laparoscopic repair because
of the higher rate of subsequent leakage from the repair
site.12 Furthermore, for surgeons who do not have enough
experience in laparoscopic surgery, this approach
should not be attempted because suture repair is
technically more demanding than that in laparoscopic
cholecystectomy. An open repair through a small
mid-line wound may be a better choice under these
situations.
PPU is associated with an operative mortality rate of
around 10%. Although there has been little change in the
overall operative mortality in the past several decades,
there has been progress in the medical management of
this condition, as the mean age of patients with perfo-
rated ulcers has been rising. The APACHE II score can be
used to predict operative mortality and morbidity, and
the Boey score5 can guide in the choice between
laparotomy (high-risk patients) and laparoscopic repair
(low-risk patients).13
In conclusion, laparoscopic repair of PPU followed
by modern drug therapy seems to be the best treatment
option for patients with PPU. The alternative option is
open repair followed by drug treatment. Laparoscopic
repair has the advantage over open surgery in that it is
minimally-invasive, resulting in smaller wounds, less
trauma and good cosmesis. There is also a suggestion that
laparoscopic repair causes less postoperative pain. This
is, however, at the expense of a longer operation time and
a higher cost.
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